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Second consensus statement on the

diagnosis of multiple system atrophy

ABSTRACT

Background: A consensus conference on multiple system atrophy (MSA) in 1998 established
criteria for diagnosis that have been accepted widely. Since then, clinical, laboratory, neuropatho-
logic, and imaging studies have advanced the field, requiring a fresh evaluation of diagnostic
criteria. We held a second consensus conference in 2007 and present the results here.

Methods: Experts in the clinical, neuropathologic, and imaging aspects of MSA were invited to
participate in a 2-day consensus conference. Participants were divided into five groups, consist-
ing of specialists in the parkinsonian, cerebellar, autonomic, neuropathologic, and imaging as-
pects of the disorder. Each group independently wrote diagnostic criteria for its area of expertise
in advance of the meeting. These criteria were discussed and reconciled during the meeting using
consensus methodology.

Results: The new criteria retain the diagnostic categories of MSA with predominant parkinsonism and
MSA with predominant cerebellar ataxia to designate the predominant motor features and also retain
the designations of definite, probable, and possible MSA. Definite MSA requires neuropathologic
demonstration of CNS «-synuclein-positive glial cytoplasmic inclusions with neurodegenerative
changes in striatonigral or olivopontocerebellar structures. Probable MSA requires a sporadic, pro-
gressive adult-onset disorder including rigorously defined autonomic failure and poorly levodopa-
responsive parkinsonism or cerebellar ataxia. Possible MSA requires a sporadic, progressive adult-
onset disease including parkinsonism or cerebellar ataxia and at least one feature suggesting
autonomic dysfunction plus one other feature that may be a clinical or a neuroimaging abnormality.

Conclusions: These new criteria have simplified the previous criteria, have incorporated
current knowledge, and are expected to enhance future assessments of the disease.
Neurology® 2008;71:670-676

GLOSSARY

[*1CIHED = [*'Clhydroxyephedrine; AAN = American Academy of Neurology; AAS = American Autonomic Society;
DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; DWI = diffusion-weighted imaging; ED =
erectile dysfunction; FDG = [*®F]fluorodeoxyglucose; FXTAS = fragile X-associated tremor/ataxia syndrome; MCP = middle
cerebellar peduncle; MIBG = [*23|Jmetaiodobenzylguanidine; MR = magnetic resonance; MSA = multiple system atrophy;
MSA-C = MSA with predominant cerebellar ataxia; MSA-P = MSA with predominant parkinsonism; OH = orthostatic hypo-
tension; PD = Parkinson disease; SCA = spinocerebellar ataxia; SMC = Safety Monitoring Committee; RV = residual volume;
UPDRS = Unified Parkinson's Disease Rating Scale.

Multiple system atrophy (MSA) is an adult-onset, sporadic, progressive neurodegenerative dis-
ease characterized by varying severity of parkinsonian features, cerebellar ataxia, autonomic
failure, urogenital dysfunction, and corticospinal disorders.! The disease frequently begins
with bladder dysfunction, and in males erectile dysfunction (ED) usually precedes this com-
plaint.> The presenting motor disorder most commonly consists of parkinsonism with brady-
kinesia, rigidity, gait instability, and at times tremor, but cerebellar ataxia is the initial motor
disorder in a substantial percentage of patients.? The defining neuropathology of MSA consists
of degeneration of striatonigral and olivopontocerebellar structures accompanied by profuse
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numbers of distinctive glial cytoplasmic inclu-
sions formed by fibrillized «-synuclein
proteins.®® Although the etiology is un-
known, this disorder, like Parkinson disease
(PD) and dementia with Lewy bodies, seems
to result from a disturbance of a-synuclein
and is designated as an a-synucleinopathy.

A consensus conference on diagnosis held
in 1998 defined two categories, MSA with
predominant parkinsonism (MSA-P) and
MSA with predominant cerebellar ataxia
(MSA-C).? Three levels of certainty were es-
tablished, possible, probable, and definite
MSA, with the diagnosis of definite MSA
requiring autopsy confirmation. These guide-
lines emphasized the importance of auto-
nomic by requiring this feature for the
diagnosis of probable MSA. Validation stud-
ies of the consensus criteria demonstrated
high predictive accuracy but suboptimal sen-
sitivity, particularly in the early stages of the
disease.”!® For the category of possible MSA,
predictive accuracy was relatively lower at the
first neurologic visit, but sensitivity was
higher at this time point as compared with
criteria defining probable MSA.

Widely accepted, the original consensus
criteria have served as the gold standard for
diagnosis. Nevertheless, the criteria used sepa-
rate features and criteria for diagnosis that
were complex and difficult to keep in mind.
Moreover, additional information relevant to
diagnostic criteria has accumulated since these
criteria were published, including clinical and
laboratory studies,* neuropathologic and bio-
chemical findings,*!" and neuroimaging
studies.!** Accordingly, the time had come
to initiate a second consensus conference to
develop new guidelines for diagnosis. These
guidelines are intended for both practicing
clinical neurologists and investigators study-
ing the disease.

METHODS Development of this consensus conference began
with a grant application to the NIH for support. The grant was
funded, additional support was obtained, and the American
Academy of Neurology (AAN) agreed to cosponsor the event. A
Steering Committee was selected that included investigators
with expertise in MSA-P (G.K.W.), MSA-C (S.G.), and auto-
nomic failure (P.A.L.). The Steering Committee selected mem-
bers for the consensus group based on the members’ expertise in

the parkinsonian, cerebellar, and autonomic features; in the neu-

ropathologic and biochemical disturbances; and in the structural
and functional imaging characteristics of the disease. Selection of
members required evidence that they were active investigators
and published in the areas relevant to the diagnostic consider-
ations, and included efforts to involve qualified women and mi-
norities in the group. All of those who were contacted initially
agreed to serve, and they were divided into five task groups:
MSA-P, MSA-C, Autonomic, Neuropathology, and Neuroim-
aging. A Chair was appointed for each group based on a long
track record of leadership in the discipline of the group. The
MSA-P group included Gregor K. Wenning (Chair), Carlo Co-
losimo, Andrew Lees, Werner Poewe, Niall Quinn, and Marie
Vidailhet. Members of the MSA-C group were Nicholas W.
Wood (Chair), Alexandra Diirr, Thomas Klockgether, and Sid
Gilman. The Autonomic group consisted of Christopher J.
Mathias (Chair), Clare J. Fowler, Horacio Kaufmann, Phillip A.
Low, David Robertson, and Paola Sandroni. The Neuroimaging
group included David J. Brooks (Chair) and Klaus Seppi. The
Neuropathology group consisted of John Q. Trojanowski
(Chair) and Tamas Revesz.

Each task group received from the Steering Committee a
request to develop a position paper regarding consensus criteria
for diagnosis limited to their area of expertise. The task group
chairs initially wrote the position papers, sent them to group
members for comments and criticism, and after an iterative pro-
cess, sent their draft reports to the Steering Committee. The
Committee reviewed them and returned them to the task group
chairs with comments as needed. Final drafts of the position
papers were circulated to the entire membership of the consensus
committee in advance of the meeting. A 2-day meeting was held
in Boston, Massachusetts, on April 26 and 27, 2007, immedi-
ately preceding the AAN meeting. The meeting involved the use
of consensus methodology to arrive at the current criteria for
diagnosis. Consensus methodology uses the collected judgment
of seasoned investigators closely familiar with the disease from
years of experience. The consensus process involves the following
principles: all members 1) contribute to the discussion, 2) can
state each issue in their own words, 3) have the opportunity and
time to express their opinion about each issue, and 4) agree to
take responsibility for the implementation of a decision. Mem-
bers who disagree will agree to support the group decision ini-
tially on a trial basis, pending further discussion. Achieving
consensus requires that all members 1) listen nonjudgmentally to
the opinions of other members and 2) check for understanding
by summarizing what they think they hear while building on
each other’s thoughts and exploring minority opinions. The ad-
vantages of this methodology are that the quality of a decision is
often excellent because it is based on shared information and
opinion; and the level of support for each decision is often great
because all members participate in making the decision and there
is no minority group whose opinions are discounted. The Steer-
ing Committee developed the present article with contributions

from the entire membership of the consensus group.

RESULTS Diagnostic categories. Similar to the first
consensus conference, we determined that the diag-
nosis of MSA should be divided into three groups.
The first, definite MSA, requires the neuropathologic
CNS

a-synuclein—positive glial cytoplasmic inclusions (Pap-

findings of widespread and abundant

p-Lantos inclusions) in association with neurodegen-
erative changes in striatonigral or olivopontocerebellar
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Table 1

Criteria for the diagnosis of probable MSA

A sporadic, progressive, adult (>30 y)-onset disease characterized by

e Autonomic failure involving urinary incontinence (inability to control the release of urine from the bladder, with erectile
dysfunction in males) or an orthostatic decrease of blood pressure within 3 min of standing by at least 30 mm Hg systolic or 15

mm Hg diastolic and

® Poorly levodopa-responsive parkinsonism (bradykinesia with rigidity, tremor, or postural instability) or

® A cerebellar syndrome (gait ataxia with cerebellar dysarthria, limb ataxia, or cerebellar oculomotor dysfunction)

MSA = multiple system atrophy.

structures.” Criteria for probable MSA are listed in ta-
ble 1 and for possible MSA are listed in tables 2 and 3.3
Patients with predominantly parkinsonian features
should continue to be designated MSA-P, and patients
with predominantly cerebellar ataxia should be desig-
nated MSA-C. We appreciate that the predominant
motor feature can change with time; thus, patients who
present with cerebellar ataxia can develop increasingly
severe parkinsonian features until these latter features
dominate the clinical presentation. Hence the designa-
tion of MSA-P or MSA-C refers to the predominant
feature at the time the patient is evaluated, and the pre-
dominant feature can change with time. Also, deter-
mining the predominant feature becomes a matter of
clinical judgment in subjects with combinations of par-
kinsonian and cerebellar features. We do not recom-
mend using the term “MSA-mixed” to describe patients
with combinations of cerebellar ataxia and parkinso-
nian features, because this category could be used as a
default for any combination of ataxia and parkinson-
ism, irrespective of the severity of each. Disease onset
is defined as the initial presentation of any motor
problem, whether parkinsonian or cerebellar, or au-
tonomic features, as defined in the criteria for possi-
ble MSA, with the exception of male ED. Although
the disease process must start earlier within the CNS,
for research purposes, a pragmatic definition of dis-
ease onset is required. We excluded ED in men’® and
reduced genital sensitivity in women'® because these
symptoms have myriad causes in older people. Table
1 provides the criteria for autonomic failure, which is
an integral part of MSA, and table 4 gives features
supporting and not supporting a diagnosis of MSA
for cases with possible MSA.

Autonomic failure. Orthostatic hypotension (OH)
may indicate autonomic failure and can be asymp-
tomatic or symptomatic. When symptomatic, it fre-
quently occurs after the onset of ED and urinary
symptoms.” Symptoms of OH result from hypoper-
fusion, and syncope may occur.!” The clinical diag-
nosis of probable MSA requires a reduction of
systolic blood pressure by at least 30 mm Hg or of
diastolic blood pressure by at least 15 mm Hg after 3
minutes of standing from a previous 3-minute inter-
val in the recumbent position. This orthostatic de-
cline is usually accompanied by a compensatory
increase in heart rate that is inadequately low for the
level of blood pressure decline. We note that this is a
more pronounced decrease of blood pressure than
recommended previously in the American Auto-
nomic Society (AAS)-AAN consensus statement on
the definition of orthostatic hypotension.'® Blood
pressure can be decreased additionally by drugs, fluid
depletion, food ingestion, an increased temperature,
and physical deconditioning. Other disorders known
to cause OH, such as diabetes mellitus with auto-
nomic neuropathy, should be excluded or at least
taken into account.

Genitourinary dysfunction. ED is often the earliest
symptom of MSA and affects virtually all male pa-
tients’; apart from one report of decreased genital
sensitivity,' there is little information about female
sexual dysfunction in MSA. Because the prevalence
of ED increases with age, the symptom has a low
specificity; however, preserved erectile function
makes a diagnosis of MSA unlikely. Urinary com-
plaints are common in the aging population, but the
recent, unexplained onset of urinary incontinence,

Table 2 Criteria for possible MSA

A sporadic, progressive, adult (>30 y)-onset disease characterized by

® Parkinsonism (bradykinesia with rigidity, tremor, or postural instability) or

o A cerebellar syndrome (gait ataxia with cerebellar dysarthria, limb ataxia, or cerebellar oculomotor dysfunction) and

o At least one feature suggesting autonomic dysfunction (otherwise unexplained urinary urgency, frequency or incomplete bladder
emptying, erectile dysfunction in males, or significant orthostatic blood pressure decline that does not meet the level required in

probable MSA) and

® At least one of the additional features shown in table 3
MSA = multiple system atrophy.
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Table 3

Possible MSA-P or MSA-C

Additional features of possible MSA

® Babinski sign with hyperreflexia

® Stridor
Possible MSA-P

® Rapidly progressive parkinsonism

® Poor response to levodopa

® Postural instability within 3 y of motor onset

o Gait ataxia, cerebellar dysarthria, limb ataxia, or cerebellar oculomotor dysfunction

® Dysphagia within 5 y of motor onset

® Atrophy on MRI of putamen, middle cerebellar peduncle, pons, or cerebellum

e Hypometabolism on FDG-PET in putamen, brainstem, or cerebellum

Possible MSA-C

® Parkinsonism (bradykinesia and rigidity)

® Atrophy on MRI of putamen, middle cerebellar peduncle, or pons

® Hypometabolism on FDG-PET in putamen

® Presynaptic nigrostriatal dopaminergic denervation on SPECT or PET

MSA = multiple system atrophy; MSA-P = MSA with predominant parkinsonism; MSA-C =
MSA with predominant cerebellar ataxia; FDG = [*8F|fluorodeoxyglucose.

especially in men, and incomplete bladder emptying
increase the likelihood of a diagnosis of MSA. Con-
stipation often accompanies the other autonomic
symptoms.

Laboratory investigations of autonomic failure. Auto-
nomic failure can be evaluated not only by a history
of urinary incontinence and orthostatic blood pres-
sure measurements in the clinic, but also by a com-
prehensive battery that examines the distribution and
severity of cardiovascular, sudomotor, and urinary
bladder deficits.!” Cardiovascular and sudomotor au-
tonomic function tests may help to separate MSA

Table 4
MSA

Supporting features

o Orofacial dystonia

o Disproportionate antecollis

e Camptocormia (severe

Features supporting (red flags) and not supporting a diagnosis of

Nonsupporting features
o Classic pill-rolling rest tremor
o Clinically significant neuropathy

o Hallucinations not induced by drugs

anterior flexion of the spine) and/or

Pisa syndrome (severe lateral
flexion of the spine)

o Contractures of hands or feet
® Inspiratory sighs

® Severe dysphonia

® Severe dysarthria

e New or increased snoring

® Cold hands and feet

® Pathologic laughter or crying

e Onset after age 75y
o Family history of ataxia or parkinsonism
e Dementia (on DSM-IV)

o White matter lesions suggesting multiple sclerosis

@ Jerky, myoclonic postural/action tremor

MSA = multiple system atrophy; DSM-IV = Diagnostic and Statistical Manual of Mental

Disorders, Fourth Edition.

from other sporadic cerebellar ataxias and from PD.2°
Measurement of urine residual volume (RV) by ul-
trasound can reveal incomplete bladder emptying of
>100 mL. RV tends to increase as MSA progresses.
Imaging of cardiac innervation with SPECT and
['**I]metaiodobenzylguanidine (MIBG) and with
PET and ['®F]fluorodopa in many reports have
shown preserved sympathetic postganglionic neurons
in MSA, in contrast to PD?'; however, some MIBG
studies have shown denervation in MSA,?? and a re-
[''CJhy-
droxyephedrine ([''C]JHED) revealed severe cardiac
denervation in MSA.»

cent investigation with PET and

Parkinsonism. Most MSA patients develop parkinson-
ism (bradykinesia with rigidity, tremor, or postural in-
stability) at some stage. The tremor is usually irregular
and postural/action, often incorporating myoclonus,
but a classic pill-rolling rest tremor is uncommon. The
parkinsonism can be asymmetric. Postural instability, as
defined by item 30 of the Unified Parkinson’s Disease
Rating Scale (UPDRS) part III (motor examination),?
occurs earlier and progresses more rapidly than in PD.
Moreover, the UPDRS part III score typically worsens
by less than 10% per annum in PD but by more than
20% in MSA.»

L J;,, .

resp Parkinsonism usually re-

sponds poorly to chronic levodopa therapy; however,
up to 30% of patients show a clinically significant,

but usually waning, response.?

Responsiveness
should be tested with escalating doses of levodopa
with a peripheral decarboxylase inhibitor over 3
months up to at least 1 g/d (if necessary and toler-
ated). A positive response is defined as clinically sig-
nificant motor improvement. This should be
demonstrated by objective evidence such as an im-
provement of 30% or more on part III of the UP-
DRS or on part II of the Unified Multiple System
Atrophy Rating Scale.?”

Sleep disorders. REM sleep behavior disorder and
obstructive sleep apnea occur frequently in MSA, but
also affect PD patients and are not diagnostically de-
finitive.?8

Laboratory investigations. Structural and functional
imaging can assist diagnosis. MRI demonstration of
putaminal, pontine, and middle cerebellar peduncle
(MCP) atrophy is helpful in both MSA-P and MSA-
C.» T2-signal changes on 1.5-tesla MRI in the basal
ganglia and brainstem can be helpful, including pos-
terior putaminal hypointensity, hyperintense lateral
putaminal rim, hot cross bun sign, and MCP hyper-
intensities.

Functional imaging demonstration of striatal or
brainstem hypometabolism by PET with ['®F]flu-
orodeoxyglucose can help in the diagnosis of MSA.'
In the absence of clinically evident ataxia in a patient

Neurology 71 August 26, 2008 673

Copyright © by AAN Enterprises, Inc. Unauthorized reproduction of this article is prohibited.



674

with parkinsonian features, demonstration of cere-
bellar hypometabolism can point to the diagnosis of
MSA-D rather than PD. Conversely, in the absence
of parkinsonian features in a patient with cerebellar
ataxia, evidence of nigrostriatal dopaminergic dener-
vation from functional imaging (SPECT and PET)
may point to the diagnosis of MSA-C.*° As noted
above, cardiac sympathetic postganglionic imaging
with SPECT shows denervation in PD?' and uncom-
monly in MSA,?? but PET with [''C]JHED may re-
veal extensive denervation in MSA.??

Other imaging techniques, such as brain paren-
chymal sonography, magnetic resonance (MR) spec-
troscopy, MR diffusion-weighted imaging (DWI),
MR diffusion tensor imaging, MR magnetization
transfer imaging, and MR voxel-based morphometry
remain investigational; however, MR DWT has been
shown to discriminate MSA-P, even in the early dis-
case stages, from PD and from healthy controls on
the basis of increased putaminal and MCP diffusivity
measures.>!

The CSF neurofilament light chain and tau tests
have been reported to differentiate MSA from PD

but remain in an exploratory phase of development.*?

Cerebellar ataxia. Ataxia of gait, the most common
cerebellar feature of MSA-C, is often accompanied
by ataxia of speech (cerebellar dysarthria) and cere-
bellar oculomotor dysfunction. Limb ataxia may be
seen but is generally less prominent than gait or
speech disturbances. Although gaze-evoked nystag-
mus occurs in the majority of later-stage MSA-C pa-
tients, earlier oculomotor abnormalities may not
involve nystagmus, but include square wave jerks,
jerky pursuit, and dysmetric saccades. Limitations of
supranuclear gaze and severe slowing of saccadic ve-
locities are not features of MSA.

Differential diagnosis of adult-onset cerebellar ataxia.
The criteria for probable MSA-C shown in table 1
have high predictive value.”!® MSA-C generally pre-
sents clinically as a midline cerebellar disorder that
progresses more rapidly than other late-onset spo-
radic ataxias; typically a patient becomes wheelchair
dependent by 5 years after onset.*® The features de-
tailed in tables 2 and 3 for possible MSA help to
provide strong indicators of the diagnosis of MSA-C,
and table 4 indicates features supporting and not
supporting a diagnosis of MSA. Clinicians evaluating
patients with progressive ataxia should include a large
differential diagnostic list, because many diseases can
produce an adult-onset progressive ataxia. The dom-
inantly inherited spinocerebellar ataxias (SCAs) can
result in an apparently sporadic disorder, because
even with a negative family history, there isa 15% to
20% chance of a mutation in one of the polyglu-
tamine SCAs, notably SCAs 1, 2, 3, 6, and 7. Fragile
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X-associated tremor/ataxia syndrome (FXTAS) is a
neurodegenerative disorder with core features of ac-
tion tremor and ataxia of gait.** Frequently this dis-
order includes parkinsonism, abnormalities of
executive function, dementia, neuropathy, and auto-
nomic failure. FXTAS results from a premutation
(moderate expansions of 55-200 repeats) of a CGG
trinucleotide in the fragile X mental retardation 1
gene, the gene that causes fragile X syndrome when
the full mutation develops (over 200 CGG repeats).
A search for the fragile X mutation in a large series of
possible, probable, and pathologically confirmed
cases suggests the frequency is less than 1%.> FX-
TAS shows characteristic MRI features, hyperinten-
sity in the middle cerebellar peduncles and
supratentorial white matter, that may overlap with
those of MSA. A diagnosis of parancoplastic disease
should be considered in patients with an aggressive
clinical course with or without general systemic mal-
aise, and a search for appropriate antibodies and for
the putative primary should be undertaken. After
these diseases have been excluded, and anatomic im-
aging shows cerebellar and brainstem atrophy, pa-
tients usually receive the diagnosis of sporadic adult-
onset ataxia, which is also known as idiopathic
late-onset cerebellar ataxia or sporadic olivopontocer-
ebellar atrophy.?® The cause of this disorder is un-
known, and many patients who develop this disorder
do not progress to MSA.

Findings that cast doubt on the diagnosis of MSA-C.
The presence of a family history of a similar disorder
makes the diagnosis of MSA-C unlikely; one of the
SCAs should be considered. Nevertheless, recent studies
of several multiplex families suggest familial MSA may
be due to autosomal recessive inheritance,” and
autopsy-confirmed MSA has been reported in associa-
tion with an abnormal expansion of one allele of the
SCA type 3 gene.*® Dementia also makes the diagnosis
of MSA-C unlikely. MRI studies showing supratento-
rial white matter lesions other than those commonly
seen in this age group make the diagnosis doubtful and
raise the possibility of MS.

Differences between the first and second consensus cri-
teria. Although the current criteria have the same
structure as the earlier criteria, there are differences in
each category. In the previous criteria for definite
MSA, a-synuclein—positive glial cytoplasmic inclu-
sions were not required. The previous criteria for
probable MSA used separate “features” and “crite-
ria,” which have been abandoned in the current crite-
ria. Similarly, the separate “features” and “criteria” in
possible MSA have been deleted and, in addition to
parkinsonism or a cerebellar syndrome, now there

must be one feature involving autonomic dysfunc-
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tion plus one other finding, and the latter is detected

cither with clinical examination or with imaging.

DISCUSSION On clinical presentation, MSA ap-
pears with a combination of autonomic failure with
parkinsonism or cerebellar ataxia or both, and the
previous criteria and the present criteria recognize
this fundamental feature of the disease. The current
criteria also retain the distinctions between levels of
diagnostic certainty, using the term definite MSA for
subjects with autopsy demonstration of typical histo-
logic features,' probable MSA for patients with auto-
nomic failure plus parkinsonism or cerebellar ataxia,
and possible MSA for people with clinical findings
that do not as yet clearly represent this disease.

The principal differences between the current cri-
teria and the previous criteria concern clinical do-
mains and requirements for the diagnosis of possible
MSA. In the previous criteria, we used “features” to
describe clinical findings and “criteria” to indicate
the features that could be used for diagnosis. This
distinction proved to be confusing and difficult to
retain; hence it has been discarded. The current crite-
ria include straightforward descriptions of the clini-
cal findings required for the diagnoses of probable
and possible MSA. The diagnosis of probable MSA is
now considerably simplified, as shown in table 1.
The diagnosis of possible MSA has been changed to
require at least one feature suggesting autonomic
dysfunction in addition to parkinsonism or a cerebel-
lar syndrome. At least one additional feature will be
required for this diagnosis and can include findings
on history, clinical examination, and results from ei-
ther structural or functional imaging. This change,
particularly the requirement of a feature suggesting
autonomic dysfunction, hopefully will decrease the
false positives that characterize clinical diagnosis in
the early stages of the disorder.

The new criteria were created using consensus
methodology, as were the first consensus criteria.
This methodology presents the advantage of using
the collected experience of active investigators, but
the disadvantage that the criteria do not result from
an evidence-based approach. We anticipate that vali-
dation studies will be performed in the future and
that these studies will show the high predictive accu-
racy of the first set of criteria and hopefully better
sensitivity in the early stages of the disease than the
previous criteria.”!°

We anticipate that the new criteria will be less
cumbersome to apply in patients with possible MSA
than the first set of criteria. The principal differences
between the first and second set of consensus criteria
are in the group with possible MSA, and in this
group it is possible now to use both clinical and im-

aging results to buttress the diagnosis in subjects with
parkinsonian features or cerebellar dysfunction plus
autonomic symptoms that do not meet the level
needed for the diagnosis of probable MSA. In the
latter group, we use criteria for autonomic failure
that are more rigorous than those used by the AAS
and AAN.'® This is to ensure a high level of accuracy
in the diagnosis of MSA, because the disease is a
grave one and carries the prognosis of a markedly
shortened life span.
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